Uremic lung is different entity then oedema present in cardiovascular diseases or in adult respiratory distress syndrome as well. This state is one of the possible complications in patients with chronic renal failure (CRF) receiving regular hemodialysis (HD). There are several studies suggesting that in these patients in - cases pulmonary hypertension was developed. It is known that patients with primary pulmonary hypertension have peripheral airway obstruction The data also showed that primary as well secondary pulmonary hypertension are more often developed in females; even real reason is still unknown. The aim of the study was to estimate the ventilator function improvement in patients with CRF receiving regular HD related to sex differences. The study population consisted in  patients with CRF, with no cardiac and pulmonary diseases. These patients were treated by regular hemodialysis using bicarbonate or acetate mode, respectively. They were divided into two groups according to the sex. Spirometry parameters before and after onset of hemodialysis were recorded. The results were analyzed using Student t-test and presented as mean ±SD. All p values <, were considered significant. The result showed that ventilatory function in male patients is significantly improved, especially VC and FEV, whereas in female patients improvement had not statistical significance. It can be concluded that one of the possible reasons for slight improvement of ventilator function in female patients is pulmonary hypertension.
Introduction
Cardiovascular complications are major causes of mortality in patients with chronic renal failure (CRF) receiving regular hemodialysis. Many complications on respiratory system have been described in patients with chronic renal failure, while, and much less are known about the haemodialysis effects and other therapeutic procedures on lungs (, ) . The most frequently described complications on lungs in these patients are: uraemic lung, pulmonary infections, uraemic pleurisy and uraemic calcifications (, ) . Uraemic lung is a pulmonary oedema that differs from pulmonary oedema of cardiac origin or oedema occurring in acute respiratory distress syndrome in adults (ARDS). As a complication, it appears in chronic renal failure and in patients treated with repeated haemodialysis. In these patients, liquid is accumulated in lung interstice that is removed at time of each haemodialysis (,) . This hypothesis is proved by determining of water in lungs by means of indocyanine green diluting method and after haemodialysis () . Symptoms of the uraemic lung are mild in comparison with x-ray finding, and very often are completely absent; therefore, it is called sub-clinical pulmonary oedema. From radiological point of view, uraemic lung is seen as a butterfly-shaped picture with perihylus trunk localisation and radial wings exposition. The reasons for such distribution of the liquid have not been completely known () .
PATHOPHYSIOLOGY OF UREMIC LUNG Many authors described uremic lung like accumulation of oedematous liquid in lung. Imbalance between hydrostatic and colloid-osmotic pressure in pulmonary capillaries and interstitial space is major causes in uremic lung (, ) . Almost  of patients undergoing long-term haemodialysis via an arteriovenous access had unexplained pulmonary hypertension (high hydrostatic pressure in pulmonary capillaries). Women had higher incidence of primary and secondary (in CRF) pulmonary hypertension. The reasons for these facts have not been completely known (, , ) . Pulmonary hypertension can take role in pathophysiology of uremic lung. This pathophysiology process can lead to disfunction and obstruction in small airways (-) The aim of this study was to determine the potential differences (in improving) ventilatory function related to the sex in patients receiving hemodialysis.
Patients and Methods
The study included  patients suffering from end-stage renal failure who were treated with repeated haemodialysis at Centre for Haemodialysis, Clinical Centre of Banja Luka. The mean duration of haemodialysis in all the patients was from  to  minutes (individual approach), three times a week. The dialysers used were produced by Gambro and Frezenius companies with controlled ultrafiltration, acetate and bicarbonate modul were applied. Haemodialysis was performed on the following dialysers: EH, F, F, Fs. Heparinisation was continuous with - i.u. of heparin per patient. No patients had primary pulmonary disease nor had haemodynamic instability during haemodialysis. Out of the total,  of examined patients were female, while  were male. The average age was  ( - years of age). The average period of haemodialysis duration in all the patients was  months (from  - months). During the process of result evaluation, two groups of patients have been established: . males patients . females patients All the patients had spirometry (Jaeger) done, both before and after haemodialysis. The following parameters were determined: The results were processes by standard statistical method (Student's t-test for small dependent samples, "difference method") and shown as mean ± standard mean error (X ± SX). Significance in difference between the mean in the observed groups before and after haemodialysis was tested, aimed at monitoring changes of pulmonary function parameters. Values with p < , are considered statistically significant. Figure  shows results of vital capacity (VC) measurements. There are vital capacity means (X) measured before (A) and after haemodialysis (B) in male patients () and female patients () . Statistic analysis by means of "difference method" showed that there was a high statistically significant difference (p<,) between vital capacity values before and after haemodialysis in group , while in the group , it was determined that
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there was no statistically significant difference (p>,) between measuring before and after haemodialysis. Figure  shows results of forced vital capacity (FVC) measurements. There are vital capacity means (X) measured before (A) and after haemodialysis (B) in male patients () and female patients () . Statistic analysis by means of "difference method" showed that there were not statistically significant differences (p>,) between forced vital capacity before and after haemodialysis in both groups. Figure  . shows results of forced expiratory volume in one second (FEV) measurements. There are vital capacity means (X) measured before (A) and after haemodialysis (B) in male patients () and female patients () . Statistic analysis by means of "difference method" showed that there was a high statistically significant difference (p<,) between forced expiratory volume in one second values before and after haemodialysis in group , while in the group , it was determined that there was no statistically significant difference (p>,) between measuring before and after haemodialysis.
Discussion
During the research, we observed parameters of ventilating function: vital capacity (VC), forced vital capacity (FVC), forced expiratory volume in the one second (FEV). Chronic renal failure is a progressive and irreversible impairment of renal function. Such condition disturbs functions of almost all organs and organic systems. The disturbed electrolyte and liquid status, as well as acidbase unbalance are the findings that follow chronic renal failure in its end-stage -uraemia (, ) . In these patients, liquid is accumulated in all tissues, as well as lung interstice that is removed at time of each haemodialysis. Apart from direct influence of the illness alone on the lungs, therapeutic procedures and haemodialysis, also show their negative effect at respiratory system. Haemodialysis removes the excess liquid and increases ventilation of basal lungs areas, and a positive effect is seen in reducing of airways obstruction. The obtained results are in compliance with the results obtained by other authors that observed the stated parameter (, , , ) . VC and FEV after haemodialysis, shows a change toward recovery, which is statistically significance (p<,) in group with males patients (group ). These parame-
